Characterization of junctional and longitudinal sarcoplasmic reticulum from heart muscle.
Longitudinal tubules and junctional sarcoplasmic reticulum (SR) were prepared from heart muscle microsomes by Ca2+-phosphate loading followed by sucrose density gradient centrifugation. The longitudinal SR had a high Ca2+ loading rate (0.93 +/- 0.08 mumol.mg-1.min) which was unchanged by addition of ruthenium red. Junctional SR had a low Ca2+ loading rate (0.16 +/- 0.02 mumol.mg-1.min) which was enhanced about 5-fold by ruthenium red. Junctional SR had feet structures observed by electron microscopy and a high molecular weight protein with Mr of 340,000, whereas longitudinal SR was essentially devoid of both. Thus, these subfractions have similar characteristics to longitudinal and junctional terminal cisternae of SR from fast twitch skeletal muscle. Ryanodine binding was localized to junctional cardiac SR as determined by [3H]ryanodine binding. Scatchard analysis of the binding data showed two types of binding (high affinity, Kd approximately 7.9 nM; low affinity, Kd approximately 1 microM), contrasting with skeletal junctional terminal cisternae where only one site with Kd of approximately 50 nM was observed. The ruthenium red enhancement of Ca2+ loading rate in junctional cardiac SR was blocked by pretreatment with low concentrations of ryanodine as reported for junctional terminal cisternae of skeletal muscle SR. The Ca2+ loading rate of junctional cardiac SR was enhanced by preincubation with high concentrations of ryanodine. The apparent inhibition constant (Ki approximately 7 nM) and stimulation constant (Km approximately 1.1 microM) for ryanodine on junctional SR corresponded to the Kd for high affinity binding (Kd approximately 7.9 nM) and low affinity binding (Kd approximately 1.1 microM), respectively. These results suggest that high affinity ryanodine binding locks the Ca2+ release channels in the open state and that low affinity binding closes the Ca2+ release channels of the junctional cardiac SR. The characteristics of the Ca2+ release channels of junctional cardiac SR appear to be similar to that of skeletal muscle SR, but the Ca2+ release channels of cardiac SR are more sensitive to ryanodine.